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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIOKCHHH W TpPeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTeNbHOM TporpaMMmel, mipenctaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaeparbHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIENIINHY TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuiickoit  @Denepanuu, peaau3ylOIMMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO kx mIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yJbTaThl OCBOCHUS Kypca (U3UKH: TNYHOCTHBIE, METANIPEAMETHBIE, ITpeIMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIaHUPYEMbIE Ppe3ylbTaThl OCBOCHHS Kypca (u3umku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MIpeIMETHBIE Pe3yabTaThl MO roJiaM O0yYEeHHUS;
coziepkanue yueOHoro npeameta «Du3nka» 1mo rogam o0ydeHus..

®dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY 3HAaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3YIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE NPOLIECCOB U SIBJICHUH, U3y4aeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
IpUMEHEeHHe PU3NUECKUX 3HAHUI ONpeIessieT XapaKkTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOIOT U
B c(epe SHEpreTHKH, TPAHCHOPTA, OCBOEHHS KOCMOCA, IOJIYYEHHUS HOBBIX MAaTEpHUaloOB C
3aJJaHHBIMM CBOWCTBaMMU U pyrux. M3ydenue Gpu3uku BHOCUT OCHOBHOM BKJIaJ B (GOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOydarouiuxcsi, B (OpMHUpPOBAHHE YMEHHH NPUMEHATh
Hay4HbIIl METOJI IO3HAHUS IIPY BBHIIOJHEHUU UMHU Y4€OHBIX UCCIIE0BAHUI.

B ocHOBY kypca ¢u3uku i ypoBHS cpelHero o0mero o0pa3oBaHus NOJOXKEH psf UieH,
KOTOPBbI€ MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 OCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEHl KypcC SBISETCA JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (U3UKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOM, Tak U
COBpEMEHHOM (pU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca Gpusnuku 00beTMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME IPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npeanoaraeT MCHOIb30BaHUE T'YMaHUTAPHOTO
NoTeHIHana (pu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MTPOOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku mpeamnonaraeT 3HakoOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOIMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH dJIEMEHTaMHU Kypca (M3MKH Ha YpPOBHE CpEJHEro oOuiero oOpazoBaHUs
ABIIAIOTCS  (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKTYype HOCTPOCHHS



¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUN U IPOLIECCOB).

CucTeMHO- I TETLHOCTHBIN MOJIX0 B Kypce (PU3UKU peau3yercs MPexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B Tporpamme 1o (usuke OoOBEAWHEHBI B OOLIUI CIUCOK
YUYEHUYECKUX NMPAKTHUECKUX padoT. BrlneneHue B yka3aHHOM IepedyHe JabopaToOpHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH OOpa30BaTEIHLHOTO
mporecca UCXos U3 0COOCHHOCTEH TUTAHMPOBAaHKA M OCHAIeHHU Kabuneta ¢usuku. [Ipu sToM
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHue yAenseTcs peleHHI0 pacu€THBIX U KadyeCTBEHHBIX 3amad. [Ipu sTom
JUIS pacYE€THBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4uM C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIFOIINE TPUMEHSATh U3YUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJTHOTO pas3jelia Kypca,
TaK W WHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. [l KauecTBEHHBIX 3a/lad MPUOPHUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH H TIPOIIECCOB B
OKpYXarolenl >Ku3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENH ISl CUTYal[dd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MarepHaabHO-TEXHUYECKOMY
obecreueHno yaeOHOTro Tmpoiiecca 0a30BbIi ypoBEHB Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIETO
00pa3oBaHUs JIOJDKEH W3ydaThCs B YCIOBHUSAX MPEAMETHOTO KaOMHeTa (U3WKU WA B YCIOBHAX
MHTErPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAYYHOIro LUKIa. B kabuHere (Qu3mku
JOJDKHO OBITh HE0OXO0IMMOE J1abopaTopHOE O0OpYyAOBaHWE /IS BBHITIOJHEHUS YKa3aHHBIX B
porpaMme no (PU3HNKe YUeHUYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.

JlemoHcTpalMoHHOEe 000pynoBaHue (opMHpYeTCs B COOTBETCTBUM C TMPUHIUIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecreunBaeT MOCTAHOBKY IEPEUYHCIEHHBIX B MpOrpamMe 1o
¢Gu3MKe KIIOYEBBIX JEMOHCTpAlUUN Uil HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe oOopynoBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT dopmupyercs B
BHJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcsi B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M LHHU(PPOBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISFOTCS:
dbopMupoBaHHEe WHTEpeca M CTPEMJICHUS OOYYAIOIIMXCS K HAayYHOMY H3YYEHHUIO MPHUPOJIBI,
Pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pa3BHUTHE NPEICTABICHUN O HAYYHOM METOJIE MO3HaHUS U (POPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIHUM SIBICHUSM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHUS MaTepUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (PM3UKHY;

(dbopmMupoBaHue yMEHHI OOBSICHSTD SBJICHUS C HCHOJIb30BAHNEM (PU3MUECKUX 3HAHUM U HAYUHBIX
JI0Ka3aTeNbCTB;

(dbopMupoBaHHE NPEACTABICHUN O PoNM (U3UKU Ul PAa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKHU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lesel oOecreynBaeTcs pelIeHHeM CIEAYIOIUX 3aJad B Ipolecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHEro oomiero o0pa3oBaHus:



npuoOpeTeHne CHCTEMBI 3HAaHU 00 00UMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYAass MEXaHHWKY, MOJEKYIAPHYIO (HU3UKY, ODJICKTPOJAWHAMHKY, KBAHTOBYIO (GHU3UKY U
AJIEMEHTHI acTPO(U3UKH;

(dbopmMupoBaHHE YMEHUIH NPUMEHSTH TEOPETHYECKUE 3HAHUS s OOBICHEHUS (U3NYECKUX
SIBIICHUN B IPUPOJIE U JUISl IPUHATHUS IPAKTUYECKUX PELIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PEHICHUS PA3TUYHBIX 33/1a4 C IBHO 33JJaHHOW (pr3MUECcKON MOJIEINbIO, 3a/1aY,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIFHOE CO3/IaHUe (PM3MYECKON MOMAEH, aJeKBATHON YCIOBUSIM
3a/1a4y;

MOHMMaHWe (U3UYECKUX OCHOB U MPHUHIMUIOB JAECUCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHMS W TIPOBEINCHHS  (PU3NUECKUX
SKCINEPUMEHTOB, aHaJlW3a W UHTEpIpeTaluud HWHGOPMALUU, OINpPEAeTeHUs JI0CTOBEPHOCTU
MIOJIyYE€HHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUW JUIA PAa3BUTUS YMEHHM MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOM
JeSITEIbHOCTH.

Ha wuzydyenue ¢usuku (6a30BbI ypOBEHH) Ha YPOBHE CpeaHEro ooOiiero oOpa3oBaHUs
otBoautcs 136 gacoB: B 10 kmacce — 68 gacoB (2 yaca B Henenio), B 11 kimacce — 68 gacoB (2 yaca
B HEJIETIIO).

[Ipennaraemsiii B mporpamme no pusmuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJIIETCS PEKOMEHJOBAHHBIM, YYHMTENb JIEaeT BBIOOp MpOBEAEHHS JabOpaTOpHBIX paboT u
OTIBITOB C YYETOM HUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromINXCs.

PaGouas mporpamma cocraBiieHa Ha OCHOBAaHUU CIIEAYIOUIMX HOPMATUBHBIX JOKYMEHTOB!
1. 3akoH 00 oOpazoBanuu Ne 273-D3.

2. 3akoH ot 06.10.2023 Ne 12-P3 «O6 obpazoanuu B Jlonenkoit HapoaHoit PecyOmmke»
(ITpunst INocranonennem Hapoanoro Cosera 5 oktsa0pst 2023 roma).

3. ®enepanbHbii 3ak0H OT 19.12.2023 Ne 618-P3 «O BHECEHUU U3MEHEHHH B
®denepanpHblit 3ak0H «O0 oOpa3zoBanun B Poccuiickoit deneparumy.

4, ®enepanbHbiii 3ak0H OT 04.08.2023 Ne 479-03 «O BHECEHUH U3MEHEHHH B
®denepanbHblit 3ak0H «O0 oOpa3zoBanun B Poccuiickoit deneparumy.

5. [Ipuxaz MunucrepctBa npocsemienus: Poccuiickont @enepanun ot 18.05.2023 Ne 371

«O0 yrBepxkaeHuu ¢deaepanbHON 00pa3oBaTeNbHON MPOTPAMMBbI CPEIHETO 00ILEro
obOpazoBanus» (3apeructpupoBat 12.07.2023 Ne 74228).

6. [Tpuxaz MunucrepctBa npocsemienus: Poccuiickoit @enepannn ot 31.05.2021 Ne 287
«O0 yTBepxkaeHuu (eaeparbHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO
oburero oo6pazoBanus» (3apeructpuponan 05.07.2021 Ne 64101)

7. [Ipuxaz MunuctepctBa npocsemienus: Poccuiickoit ®enepannu ot 18.05.2023 Ne 370
«O0 yrBepxkaeHuu GeaepanbHON 00pa30BaTENbHOM MPOTrPaMMbl OCHOBHOTO 00IIero
obpazoBanus» (3apeructpuponat 12.07.2023 Ne 74223).

8. [Tpuka3z Munnpocsenienust Poccuu «O06 yrBepkaeHnu ¢peaepaibHOro rocy1apCTBEHHOTO
00pa30BaTeNIbHOTO CTaHIapTa cpeaHero odmero oopazoBanus» oT 17 mas 2012 r. Ne 413 (B pen.
[Tpukaza Munnpocseuienus Poccuu ot 12.08.2022 Ne 732)

9. ITpuka3 Munnpocsenienus Poccun ot 18.05.2023r. Ne 371 «O0 yTBepkaeHun
¢benepanbHON 00pa3oBaTENLHON MPOrPaMMBI CPEHETO 00IIET0 00pa30BaHUM.

10.  Ilpuka3z Munnpocsemienust Poccun ot 22.01.2024 Ne 31 «O BHECeHUH U3MEHEHUI B
HEKOTOpbIe MpHKa3bl MUHKCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanuu u
MunuctepctBa npocserienust Poccuiickoit deneparum, kacawmuecs GeaepaabHbIX
rOCyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB HAYaJIbHOTO 00I11ero 00pa3oBaHus U
OCHOBHOTO 00111er0 00pa3oBaHUs».



11.  Ilpuka3z Munnpocsemenus: Poccun ot 24.11.2022 1. Ne 1023 «O0 yTBepKaeHUN
(benepanbHON agaNTUPOBAHHON 00Pa30BATEIHLHONM MPOTPAMMBI HAYAITHHOTO OOIIETr0
o0Opa3zoBaHus UIg 00y4arOIUXCs ¢ OTPaHUYEHHBIMI BO3MOKHOCTSAMU 3710POBBS.

12.  Tlpuka3 Munnpocsemienus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsiaka
OpraHu3aIluK U OCYIIECTBICHNUS 00pa30BaTEIbHON AEATEIBHOCTH MO0 OCHOBHBIM
00m1eo0pa3oBaTebHBIM IPOTPAaMMaM - 00pa30BaTEIbHBIM ITPOTPaMMaM HavyaJIbHOTO OOMIETO,
OCHOBHOTO OOIIIETr0 U CpeaHero o0mero o0pa3oBaHus».

13.  Ilpuka3z Munnpocsemenus: Poccun ot 21.09.2022 Ne 858 «O06 yTBepx)aeHUH
(benepanbHOTO NEpevHs y4eOHHKOB, OMYIICHHBIX K UCTIOIB30BAHUIO NP peaTU3aIiH
MMEIOIINX FOCYJApPCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX MPOrPaMM HaYallbHOTO OOIIETO,
OCHOBHOTO 00IIIer0, CPeTHETO 00IIero 00pa3oBaHus OPraHU3AMSIMHE, OCYIIECTBISIONTUMHI
00pa30BaTeNIbHYIO JIEATENBHOCTh U YCTAHOBJIEHUS IPEJEIIBHOTO CPOKA NCIOJIB30BaHUS
UCKJIIOYEHHBIX YUEOHUKOBY.

14.  Ilpuka3 Munnpocseuienus Poccun ot 21.02.2024 Nel119 «O BHeceHUU U3MEHEHHI B
npuitoxxeHust Ne 1 u Ne 2 k IIpukazy Munnpocsemenust Poccun ot 21.092022 Ne 858 O6
yrBep)kaeHr PITY, nonyleHHbIX K UCIOIb30BAHUIO MTPU PEaTU3allii UMEIOIINX
roCy/IapCTBEHHYIO aKKpeIUTaIl0 00pa30BaTeNbHbIX MPOrPaMM HA4aJIbHOTO OOIIETO,
OCHOBHOTO OOIIETO, CPEeTHEro 00IIero 00pa30BaHUs OPTraHU3AIUSIMHA, OCYIIECTBIISIONUMH
00pa30BaTeNIbHYIO JIEATEIBHOCTh U YCTAHOBIIEHUS MPEEbHOTO CPOKa UCTIOIB30BaAHUS
UCKJTIOYEHHBIX YUEOHUKOBY.

15.  Ilpuka3 MuHucTepcTBa HayKH U BbIciiero oopazoBanusi Poccuiickoit ®enepanumy,
Munuctepcta npocsenieHus: Poccutickoit @enepanun ot 30.06.2020 Ne 845/369 «O6
yTBepkaeHnn [lopsika 3aueTa opranu3aiuei, OCyIecTBISIoNeH 00pa30BaTeIbHYIO
NeSITeNIbHOCTD, PE3YJIbTATOB OCBOCHHS 00y4aroIUMHUCS Y4€OHBIX PEAMETOB, KypCOB,
JUCLMIUIMH (MOJIYJEH), IPAKTUKH, TOTIOJHUTEIbHBIX 00pa30BaTeIbHbIX IPOTPaMM B IPYTHX
OpraHu3aIUsaX, OCYILIECTBISIONINX 00pa30BaTENIbHYIO IEATEIbHOCTDY.

16.  Ilpuka3 Munnpocsemenust Poccun 04.10.2023 Ne738 «O06 yrBepkaeHun (henepaibHOTO
MIepeyHs AIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, AOMYHIEHHBIX K UCIOIB30BAHUIO MTPU
peain3alyi UMEIOLUX FOCYIapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHbIX IPOrpaMm
HA4yaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, CPeTHEr0 OOIIEro 00pa30BaHUsD.

17. [Tpuxaz Munnpocsemenuss Poccuu ot 03.08.2023 Ne 581 «O BHeCeHUHM U3MEHEHHUS B
NyHKT 13 mopsiika opranu3anyy U OCyIIECTBICHUs 00pa30BaTeIbHON AEATEILHOCTHU O
OCHOBHBIM 00111€00pa30BaTeNIbHBIM NPOrpaMMam - 00pa3oBaTeNbHBIM IPOrpaMMaM Ha4allbHOTO
o011ero, 0OCHOBHOTO OOIIETo U CpeiHero oOIero 00pa3oBaHus, yTBEPKIEHHOTO MPUKA30M
MHUHHCTEPCTBA MPOCBEIIECHUS poccuiickor deaepamnmu ot 22 mapta 2021 1. No 115»

18. [Ipuka3z Munnpocsemenus Poccuu ot 21.06.23 No556 «O BHeceHUH U3MEHEHUH B
npuitoxkenust Ne 1, Ne 2 k mpukazy Munpocsemienus: Poccun ot 21.09.2022 Ne 858 «O06
yTIBEepkAeHUU (hesepanbHOro nepeuts y4eOHUKOB, TOMYIIEHHBIX K HCIIOJIb30BAHUIO TIPH
pealn3any UMEIOLUX FOCYIaPCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHBIX MPOTrpaMm
HAYaJIbHOTO O0IIEero, OCHOBHOTO OOIIEro, CpeTHEro 00IIero 00pa3oBaHus OpraHU3aIHsIMHU,
OCYILIECTBISIOUIUMU 00pa30BaTENbHYIO NESITENbHOCTh, U YCTAHOBJICHHS MPEASILHOTO CPOKa
MCIOJIb30BAaHHUS UCKITIOYEHHBIX YIEOHUKOBY.

19.  TlocranoBnenue IIpaButensctBa PO ot 11.10.2023 Nel678 «OO6 yTBepkKI€HUH MPaBHII
IpUMEHEHHs AIeKTpoHHOro 00ydenus, JJOT npu peanuzannun oOpa3oBaTebLHOIO IPOIIECCay.
20. [TocranoBnenue [ maBHOrO rocyAapCTBEHHOIO CAaHUTAPHOIO Bpadya Poccuiickon
@eneparun ot 28.09.2020 Ne 28 «O6 yrBepxkaeHnn canutapabix nmpasui CII 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHYECKEe TPEOOBAHUS K OpraHU3aIlMsIM BOCITUTAHUS U 00ydeHUs,
OT/IbIXa U 03/10pOBJIeHUs JieTel u Monoaexku» (BMecte ¢ «CII 2.4.3648-20. CanutapHblie
MIPaBUIIA...»).

21. [TocranoBneHue [ maBHOro rocyAapCTBEHHOIO CAaHUTAPHOIO Bpadya Poccuiickon
@eneparun ot 28 siHBaps 2021 r. Ne 2 «O06 yTBep)kIeHUH CaHUTapHBIX npaBuil U HopM CaunllnH



1.2.3685-21 «I'urneHnueckue HOpMaTHBHI M TPEOOBAHUS K 0OECIIEYCHUIO OE30MTaCHOCTH U (WJIH)
0e3BpPEeIHOCTH TSl YeloBeKa (PaKTOPOB Cpeabl OOUTAHHUS.

22.  IIucemo Munnpocsenienust Poccun ot 12.02.2024 Ne03-160 «Pa3bsicHeHHs: IO BOTIpocam
OpraHu3aIuy 0OYYCHHS 110 OCHOBHBIM 0011€00pa30BaTEILHBIM U JOMOJHUTEIBHBIM
o011epa3BUBAIOIIUM POrpaMMaMm JUTs JeTei, HyKJAIOIUXCS B AIUTEIHHOM JICUCHUH B
MEIUIMHCKUX OPTaHU3aIUIX).

23.  HudopmanmonHoe nuchbMo JlenapramenTa rocy1apcTBEeHHOW NOJUTHUKH U YIIPABJICHUS B
cdepe obmero odpazoanusi Munncrepersa npocsenieHus PO ot 22.05.2023 Ne 03-870
«OTBeTHI HA TUITMYHBIC BOMIPOCHI, BOSHUKAOIINE HA PErHOHAIEHOM, MYHHIIUTIAJILHOM YPOBHSIX U
ypoBHE 00pa3oBarenbHOM opranu3anuu, o BBegeHuu @OOIy.

24, MeTtomudeckre peKOMEHIAINH 10 00SCIICYSHUIO ONITUMU3aNNU yaeOHoH Harpy3ku B OO
(MP 2.4.0331-23 ot 10.11.2023, pazpadotanusie DenepanbHOi C1yxk00i 10 Haa30py B chepe
3alUTHI ITpaB noTpedutenet u 6aaronosyyus yenoseka, ObYH «DenepanbHblil HayuHBIH
neHntp ruruensl um. O©.®. Dpucmana» Pocniotpeduaazopa u mp.).

25.  Meroandeckne peKOMEHIAINH 10 00ECTICUSHHIO CAHUTAPHO -AITHIEMHOIOTHIECKAX
TpeOOBaHUI TIPU peasTn3aliui 00Pa30BaATENBHBIX MPOTPAMM C TPUMEHEHHEM JJIEKTPOHHOTO
o0yueHus U AUCTAaHIIMOHHBIX 0Opa3oBaTenbHbIX TexHomoru (MP 2.4.0330-23 yrB. 29.08.2023
pykoBoauTesneMm denepaibHON CITYKOBI 110 HAA30PY B chepe 3aluThI IpaB MOTPeOUTeNel n
Onaromnosyuus yenoBeka, [ maBHbIM caHuTapHbiM BpauoM P® A 1O. TTonoBsoii).



COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®u3uka U MeTOAbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pU3NYECKUX SBICHUNA M TporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKUX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMIIBIOTEPHBIE ATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CIIOKEHHE MEepEMEIICHUN 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMEILICHUS MATEPHAIIbHON TOUYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHMEe MAaTepUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHAsA CKOPOCTh. [lepnoa u yactoTta
oOpartenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHnueckre ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD, IBUKEHUE CHAPSIOB,
LIETTHbIE U PEMEHHBIE MTEpEAAYN.

Jlemoncmpayuu

Mogenb cuctemMsbl OTCUETA, UIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK ABUKECHHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHHS MEXKY YTSIMU, IPOHACHHBIMH TEJIOM 3a I10CJIE10BATEbHbIE
paBHbIE IIPOMEKYTKM BPEMEHU IPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenune nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH 'anuiies. [lepsoii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepnosunuu cuwil. Bropoit 3akoH Herorona miis
MaTepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tsxectu. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buabl Tpenus (1mokosi, CkoJibkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHSI CKOJIbKEHUS U cuia TpeHus nokos. Koshdunuent tperns. Cuna cONpOTUBICHHS TPU
JBKEHUU TeJia B *KUAKOCTH WIIH ra3e.

[ToctynaTensHOE U BpallaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaueHus. [liieqo cuiibl. Y ciioBUs paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, IBM)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecust TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYKHHE W PE3UHOBOM
obpasrie, oT ux aehopmarum.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmmynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuiibl 1
M3MEHEHNE UMITYJIbCA TeJa. 3AKOH COXPAHEHMS UMITyJbca. PEakTUBHOE IBUKEHHE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunernveckast 2Hepruss MaTepuaibHOW TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEPrUH.

[ToTennmanpHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIBL. CBsI3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPrUH.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHnueckne ycTpoNCTBAa U NMPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHIMATBHONM SHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHMYEeCKOW JHEpPruM Tella Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO XKI'yTa.

Pa3nes 3. MonekyasipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU MeOpUU

OcHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
Bbpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS YAaCTUI] BELIECTBA.



Mojenu cTpoeHHs Ta30B, KUAKOCTEH 1 TBEPIBIX T U 00bICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9TUX Mojeneil. Macca u pazMeps! MoJiekyil. Koinuecto Bemectsa. [loctosinaas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETUUECKONH TEOPHH
uaeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa CpelHeld KHHETHMYECKOM >SHepruu
TEIUIOBOTO ABWKEHUS yacTull rasa. [llkana remnepatyp KenbBrHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knaneiipona. 3akon JlaapTona. M3ompoiieccsl B MaA€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mnpeacraBieHue H30IPOLECCOB: HM30TEpPMa, HU30X0pa,
n3ooapa.

TexHudeckune yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHME BellecTBa, (GoTorpaduu  MOJEKYIT
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.

Monens, WUTIOCTpUpYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, MIUTIOCTPUPYIOIINE YpaBHEHHUE COCTOSHUS UI€aJIbHOTO ra3a, H30MPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHuH o00béMa
KOMHATBI, JaBJICHUS U TEMIIEPATyphbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnogbl mepmoouHamuku

TepMmoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
crioco6Ob! e€ m3MeHeHus. KonnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEprus 0AHOATOMHOTO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpuMmeHeHHE
MIEpPBOTro 3aKOHA TEPMOIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoannaMuky. HeoOpaTtuMocTh IpoIeccoB B MPUPOJIE.

TemnoBeie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TeroBbIX MamuHax. KoadumuenT nmonesnoro aericteus remoBoit mammuel. Lukn KapHo u ero
KO3 (GUIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPruu Teia MPU COBEPIICHUU pPaOOTHI: BBUIET MPOOKH U3
OYTBLJIKH MO JCMCTBHEM C)KAaTOTO BO3yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTEM TPEHHS
(BUIICOAEMOHCTpAITHSA).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OmnbIT 1o aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kunenue. AGCOTIOTHAS M OTHOCUTENbHAS
BIIQXKHOCTh BO3Myxa. HackllmeHHbIN map. YaenbHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBICHUSI.



TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHH30TPOTHS CBOMCTB KPUCTAIIIOB.
XKunxue xpucramael. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpucramnuzauus. Y aenpHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH NOJYyYEHHsI COBPEMEHHBIX MAaTEpHUajIOB, B TOM YHCIIE HAHOMATEPUAJIOB,
Y HAHOTEXHOJIOT M.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

Habnronenue HarpeBaHus 1 MJaBiIeHUs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pazjen 4. DiaekrpoamHnamMuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tell. OJEeKTpU4ecKuil 3apsan. JlBa BHAAa SIEKTPUYECKUX 3apAJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsiia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM  3apsl.
OnekTpuyeckoe rmojie. HampskE€HHOCTh AIEKTPUYECKOTO TMojs. [IpuHIMI Ccymeprno3uiuu
ANEKTPUIECKUX MmoJiel. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

PaboTa cun sanekrpocrarnueckoro notist. [Torentman. PasHocts motennuanos. [IpoBogHuKH
Y JUDJIEKTPUKH B AJIEKTPOCTATUYECKOM MoJI€e. [nanekTpuueckas IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONpHOOPOB, KOHAEHCATOP, KOMUPOBAJIbHBIM
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKH B 3JIEKTPOCTATUUECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOTO KOHAEHCATOPa OT IUIOIIA/IN TUIACTHH, PACCTOSHUS
MEKy HUMH U TU3JIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEUIAHHOE COSUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH 3EKTPHUUECKOTO TOKA.

DNEKTPOABMKYILAs CHJIA U BHYTPEHHEE CONIPOTUBIIEHUE UCTOUYHHUKA TOKA. 3akOoH Oma Juist
MOJTHOM (3aMKHYTO#) 2ekTpuyeckoil nenu. KopoTkoe 3amMbIkaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUS METAJIIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBognuku. CoOCTBEHHAass W NpPHUMECHAs MPOBOAUMOCTH MOJYIPOBOJIHUKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBHI.

DOneKTpUYecKuii TOK B pPacTBOpPAX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTUYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

DnexTpuueckuil Tok B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psa. MoHus.
IIna3ma.

TexHuueckre ycTpoucTBa U MPAKTUYECKOE IPUMEHEHNE: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeiIbHbIE NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIH  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYIPOBOAHUKOBBIN U0/, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenanHoe coeIMHEHNE TPOBOJHUKOB.

[Ipssmoe m3MepeHune sneKTpoABMKyIerd cuiibl. KopoTkoe 3aMblkaHME TaJbBaHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABHKYIIEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTUBIICHHUS.

HaGnronenue anexkTponusa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocylecTBIsSeTCs C y4ETOM
CoJiepKaTeNbHbIX MEKIIPEIMETHBIX CBsI3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOIO IO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TEOpUs, HaOIIOIEHHeE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTeMbl ypaBHEHU, TuHeliHas GyHKuus, napaboa, runepooda,
uX rpaduku ¥ cBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC,
OCHOBHO€ TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX IPOEKIHMH Ha OCH KOOpJMUHAT,
CII0)KEHHE BEKTOPOB.

Buonoeusn: mexanuueckoe JBIKEHHUE B JKUBOW mpupoje, tuddysus, ocMOC, TEII00OMEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHUE), SIEKTPUUECKUE SIBICHUS B
JKUBOU IIPUPOLE.

Xumus: NUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAS JUCCOLUALNS, FaIbBaHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JABMXKEHUH C MUCIOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHHS B
TE€XHUKE, MOJIIMIIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIyJIbCa B TEXHHUKE (pakera,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3aIluTa,  3a3€MJICHHE



ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPHUHTEP, AJIEKTPOHArpeBaTeibHBIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiaekrpoannamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bexrop marauTHOM MHAYKUMK. [IpyHIMI Cyliepno3uuvy MarHUTHBIX 1I0JIEW. JIMHUKM MarHUTHOM
uHaykuy. KapTrHa nuHui MarHuTHOM MHAYKIIMU TIOJISl TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1oJie TPOBOJHUKA C TOKOM. KapTuHa NWHMNA WHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHMKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OmneIT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOayidb W HampaBieHue. JIBWKeHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenma.

SIBneHue DIIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOW HWHIYKIUH.
DIEeKTpOABMKYIIAS CHJIa UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOW nHaykuun dapazes.

BuxpeBoe anekrpuyeckoe mosie. DIEKTPOABMKYILAs CHUJa HHIYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCTB. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHWE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHMTBHI, JIEKTPOJBUTATENb, YCKOPUTEN AIEMEHTAPHBIX YaCTUILl, MHIYKIMOHHAS [1E€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIMU MarHUTHOTO TIOJIAL.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cunna Amrepa.

JenictBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHOM UHAYKIIUH.

[IpaBuo Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYILIEH CUJIbI UHIAYKIIMU OT CKOPOCTHM M3MEHEHHS] MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MMOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIIeHUS 3J€KTPOMarHUTHOW WHTyKIUU.

Pazgen 5. Koieoanusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedoanus

KonebarenbHast cucrema. CBOoOOIHBIE MexaHHuUeckue Kolebanusa. [‘apMoHHueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa koneOanuil. [IpyXKMHHBII MasTHUK.
Matematuueckuii MAITHUK. Y paBHEHHE rapMOHUYECKUX Kosebanuii. [IpeBparienue sHepruu npu
TapMOHUYECKHUX KOJIeOaHMSIX.



KoneGarenbubiit koHTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU H  DJICKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPrUU B HICATLHOM KojeOaTeaTbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHUsAX. BbIHYX/IEHHbIE MEXaHMUECKUE KOJIeOaHuUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CuHYCOMAAIbHBIA NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOT0 TOKa.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IIpomsBoacTBo, mepemaya W MOTPEOJICHUE SICKTPHUSCKOH SHEPTHH.
DKOJIOTUYECKME PUCKH IpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKHUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojieOaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJeOaHusl.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HampsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocieoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KaTYIIKU HMHIYKTUBHOCTH M
KOHJIEHCATopa.

Mogenb TMHAN 3NEKTPOIIepeaadH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH MEPHOJIa MaIbIX KOJIe0aHHH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipy3a.

HccnegoBanue TMEepeMEHHOT0 TOKAa B ILENM U3 IOCIEAOBATEIbHO COEIUHEHHBIX
KOH/JIEHCAaTOpa, KaTyIIKA U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAaAZHUNHbLE 60 IHbL

Mexanuueckue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u ganuHa BousiHbl. [lomepeunble W mpononbHble BOJHBL. HMHTepdepenuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJIHBIL. YCJIOBHUSl M3JIY4€HHs 3JIEKTPOMATHUTHBIX BOJH. B3anmuas
opuenTanus BektopoB E, B, V B anexTpomarauTHoit BonHe. CBOMCTBA AIIEKTPOMArHUTHBIX BOJIH:
OTpakeHHue, TNpeJoMIieHHe, noispu3anus, audpakuus, uHTepepeHius. CKOPOCTH
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37IEKTpPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3n U TeneBuaeHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arpsA3HEHUE OKPY)KAIOIIEN CPENIbI.

TexHudeckne ycTpolcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMLMHE, panap, paauoONpUEMHUK, TEJIEBH30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE OMIEPEYHBIX U MTPOJOIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu u qudpakiiui MEXaHHYeCKUX BOJH.



3BYKOBOW PE30HAHC.

HabOmioienue CBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYIOW M YacTOTOU
KOJIEOaHUH.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, IPEJIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTepPepeHns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmoinHeiiHoe pacipocTpaHeHHE CBETA B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN ICTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBl OTpaxeHHUs cBeTa. [locTpoeHue H300pa)keHUN B IIOCKOM
3epKaje.

[Ipenomiienne cBera. 3akOHBI MpeJIOMIICHHUS CBeTa. AOCOJNIOTHBIM  TMOKa3aTesb
npenomsienus. llonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl Yyroja MHOJHOIO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceeta. CiioxkHbli cocTaB 6enoro ceta. L{Ber.

Cobuparonue u paccewBarolive JHH3bL. ToHKas JuH3a. POKyCHOE pacCTOsHUE U
ONTHYECKas cujia TOHKOU JMH3bIL. [locTpoeHne n3o0pakxeHuii B COOMPAIOIIUX U PACCEUBAIOLINX
nuH3ax. PopMyia TOHKOW JUH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIITMOHHOW KapTUHE OT ABYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. [udpaxnuonnas pemérka. YcinoBue HaOMIOAEHUS TIIaBHBIX
MaKCUMYMOB TIPH MMaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckue ycTpoWcTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MIPOEKIIMOHHBIN anmnapat, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(PaKIIMOHHAS PEIIETKA,
TIOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHHE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Monenu MUKpOCKOTIa, TEIECKOIIa.

Ha6nronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBeta.

Habmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ HOMOMIBIO MPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue nokazaTens IpeIoMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'panuiel mpuMEHUMOCTH KIacCMUECKOM MexaHukH. [locTynaTel crnennanbHOM Teopun
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJYJS CKOPOCTM CB€Ta B BaKyymMe, IPUHLUI
OTHOCHUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEJUIEHNE BPEMEHU U COKPALLEHUE JUTHHBI.

OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.

CBs13p Maccel ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSL.



Paspnen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHeprun (GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.
OtkpeiTne u wucciepoBanue Goroddpdexra. Onbitet A. . CroneroBa. 3aKOHBI
dorosrddekra. Ypasuenue DitHmeitna ast potodddexra. «KpacHas rpanunay dpororddekra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHWMHUYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TMPAKTHUYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTHHOM.
HccnenoBanue 3ak0HOB BHELTHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopra nmo paccesuuto o -yactuil. I[lmanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u norsouieHne (GOTOHOB IpU MEPEX0je aroma ¢
OJIHOTO YPOBHSI SHEPTUH Ha Ipyroil. Buasl cnektpoB. CekTp ypOBHEN 3HEPIUU aTOMa BOJIOPO/IA.
BonHoBBbIe cBOMcTBa yacTull. BosHel ne bpoitnsa. KopnyckyasipHO-BOJIHOBOM Tyaan3M.
CrioHTaHHOE U BBIHYXJCHHOE U3TTyYCHHUE.
TexHnueckre yCTPOMCTBA W TNPAKTUYECKOE TPUMEHEHHWE: CHEKTPalIbHBIM aHAIM3
(cnexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI Ja3epa.
HaGnronenne nuHeHvaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol
HabGnronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe a0po
DKCIEPUMEHTHI, I0KA3bIBAIOILINE CI0KHOCTh CTPOEHUS s/1pa. OTKPBITHE PaMOAKTUBHOCTH.
OmnsiTel Pesepdopaa no onpeneneHuto coctaBa paaloakTUBHOrO u3inydyeHus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OTtkpsiTHE POTOHA U HelWTpoHa. HykinonHas monens siapa ['eitisenbepra—Banenko. 3apsia
snapa. MaccoBoe uucno sapa. M3zoromnst.
Anbda-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-uznydeHue. 3akoH
PaarOaKTUBHOIO pacraja.
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHble cunbl. Jledekt Maccol sapa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
Snepusiii  peakrop. TepmosnepHblii cuHTe3. IlpoGiaeMbl M NEpCHEKTHBBI  SAACPHOM
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI SIAEPHOM SHEPIEeTUKH.
OnemeHTapHble YacTULIBI. OTKpPBITHE O3UTPOHA.
Mertoab! HAOIIOEHNS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.
dyHnameHTaIbHbIE B3auMoeicTBUs. EAMHCTBO pu3ndeckoit KapTHHBI MHUpa.

Texuuueckue ycTpoicTBa M NMpakTHYECKOe NMPUMEHEHHe: JI03UMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu
Cu€TYMK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul



HccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (hoToTpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Oranel pa3BuTUs actpoHomMuu. IIpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUYEHUE ACTPOHOMUHU.

Bun 3Bé3aa0r0o Heba. Co3Be3ausi, spKue 3BE3/IbI, IUIAHETHI, UX BUTUMOEC JBUKCHHE.

ConneuHas cucrema.

Connue. ConneuyHast akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKH. /[narpamma «CHeKTpajbHbIN KJIACC — CBETUMOCTDY. 3BE3/1bl IIaBHOM
[IOCJIEIOBATEIbHOCTA.  3aBUCHUMOCTh  «Macca — CBETHMMOCTbY» JUIsl  3BE37  TJIaBHOM
nocienoBareabHoCcTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE31. DTarnbl KU3HU 3BE3L.

Mnneunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u neuxkenne Coinnina B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuky u kBa3apbl. YEpHBbIE IbIPHI B SApax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6na. Pasberanue ramakrtuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJIeNIeHUs TOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u sipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o0maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHONW U
3THYECKOH cepax AesTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOM
HaydHOW KapTHHE MHpa, poJib (u3nyeckod Teopun B (HOPMHPOBAHWU TPEACTABICHHUH O
(bU3UYEeCKON KapTHHE MHPa, MECTO (PU3MYECKON KapTUHBI MUpa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAY4HBIX NPEACTABICHUI O MIPUPOJIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKH, OWOJIOTUH, XUMHUH,
reorpauu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsamus, CBS3aHHbIE C HM3YYEHHMEM METOJIOB HAYyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HAOIIO/IEHUE,
AKCIEPUMEHT, MOJICJIUPOBAHHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU T0JI00US TPEYTOJIBLHUKOB, OMIPEIeIeHHE TUIOMIAIU TUIOCKUX GUryp u o0béma Ted.

buonocus: anekrpudeckue IBJICHU B )KUBOU MPUPO/IE, KoyieOaTeNbHbIe IBUKEHUS B )KUBOI
MIPUPO/Ie, ONITUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE, ACUCTBHUE PAIMAIIUU HA KUBBIE OPraHU3MBI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYN, KPHUCTaUIMYECKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX Py, GoToCchEMKA 3eMHON
IIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonocus: TMHUM DIEKTPOIIEpENad, TEHEPATOP NEPEMEHHOTO TOKa, 3JIEKTPOJIBUTATEIIb,
UMHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEUHAas 6aTapesl.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUSA

OcBoenne yuebOHOro mpeamera «Du3uka» Ha ypOBHE CPETHET0 OOIIero 0oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHUSA:

COPMHPOBAHHOCTh TPAKIAHCKOW TO3WIMU  OOYJaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUHU B 00pa30BaTeILHON OpraHU3aIiH;

YMEHHE B3aMMOJICHCTBOBATh C CONUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSIMY ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPaXKTaHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTIKCHHSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBAThH CUTYAIIMIO ¥ TPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha
MOPabHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAsl SCTETUKY HAYYHOT'O TBOPUYECTBA, MPHUCYIIETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K Pa3JINYHBIM cepam MpoPecCHOHATBHOM IeATEIILHOCTH, B TOM YKCIIE CBI3aHHBIM
¢ (u3MKOW M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oyaymieil mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO M caM00Opa30BaHUIO B 001acTH (DU3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

MJIAHUPOBAHUE U OCYILIECTBJICHHE ICHCTBUN B OKPY>KaIOIIEH cpeJie Ha OCHOBE 3HAHUS IIeNel
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HANpaBlIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MpOLEecCe U3ydeHHs (prU3HMKH
OCYIIECTBISATH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh HHANBUIYATLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble 1oruyeckue aeicTBUA:

CaMOCTOSTEIEHO (OPMYIIUPOBATh M AaKTYaJHM3UPOBATH IMPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENIATH IIeJTU IATEILHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUN MX TOCTIDKEHHUS,

BBIABJIATH 3aKOHOMEPHOCTU U IMTPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX,

pa3pabaTbIBaTh TUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHaM3a UMEIOIINXCS MaTepPHaTbHBIX
U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PEIYIIBTATOB ULCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBH?I JCATCIIbHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaJbHOr0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

Ppa3BUBATh KPCATUBHOC MBIIIJICHUEC IIPU PCHICHU N )KU3HCHHBIX HpO6J'IeM.

Ba3oBble ucciaenoBaresbcKue 1elicTBUS:

BJIAJACTH Hay‘-IHOI\/'I TepMI/IHOHOFI/Ieﬁ, KIIFOYEBBIMU ITOHATHUIAMU U METOOAMU (1)I/I3H‘IGCKOI>'I
HayKU,

BJIaJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKON U NMPOEKTHON AESITENbHOCTH B 00JacTH
(bu3HUKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MTOMCKY METOJIOB PELICHUS 3a/1au
(bu3NYECKOTO COJIepKaHUs, TPUMEHEHHIO Pa3InYHbIX METOI0B IO3HAHMS,

BIIAJICTh BUAAMU JIEATEIHHOCTU IO TMOJYyYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpEeTaluu,
peoOpa30BaHMIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpPOBaTh 3aJady, BbIIBUTATb
TUNoTe3y €€ peuieHus, HaX0IUTh aprYMEHTHI JJIs J0Ka3aTelIbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOTYUYECHHBIE B X0/I€ PELICHHUs 3a/1a4M Pe3yabTaThl, KpUTHUECKU OLICHUBAThH
UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON ACSITEILHOCTH, B TOM
YHClie IPU U3YUYCHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJI€H, IIpe/yIaraTh OPUTHHAIbHbIEC TIOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanueii:

BJIaJIeTh HaBBIKAMHU IOJIydeHUs MH(DOpMaLuU (HU3NYECKOTO COJIEpKaHUsS U3 UCTOYHHUKOB
pasHbBIX THUIIOB, CAMOCTOSITENIFHO OCYIIECTBIATH IOUCK, aHajdM3, CHCTEMaTU3alUI0 U
WHTEPIPETAINI0 HHPOPMAIH Pa3TUYHBIX BUJOB U (OPM MpeacTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

UCIOJb30BaTh CPEJICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3ALMOHHBIX 3a/ad C COONI0JICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IpaBoOBbIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DPM3MYECKOTO COJACPKaHHs B pPA3NUYHBIX (opmarax ¢ y4érom
Ha3zHa4YeHUs HHPOPMALIMH U LIEJIEBOH ayIMTOPUH, BEIOUPAst ONTUMAIbHYIO (DOPMY IPEICTaBICHUS
Y BU3yaJIU3alUU.

KoMMmyHukaTuBHBIe YHUBepcaabHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PM3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IUKTHBIX CUTYalluil U CMAr4aTh KOH(INKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCHOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHAUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh [EJIM COBMECTHOM JEATENBHOCTH, OPraHHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBHS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHMCTBUMN, pacpeAeIATh POJIA C YIETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHOU paboTHI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJAEH C NO3WLMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPATETHMUECKOE IIOBEJCHUE B PA3JIMYHBIX CHTYalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA
Camoopranuszanms:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENIbHYIO IESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIaH PEHICHHs] Pacu€THBIX W KAaUeCTBEHHBIX 3ajay, IUJIaH
BBITIOJIHEHUS] TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JTaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

paciupsATh PaMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTCHU;

JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pelieHue;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JIaCTH (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B AESITEIHHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB IEIISM;

BIIQJIETh HABBIKAMU MMO3HABATEIHHON pedIeKCUU KaK OCO3HAHUSI COBEpPLIAEMbIX JACHCTBUIA
Y MBICTUTENIbHBIX IPOIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

WCIOJIb30BaTh MPHUEMBI peIeKCHU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYrUX MPU aHATU3€E PE3yIbTaTOB AESITENbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIECATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce noctrkeHHs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI TIO (PHU3HUKE s
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y O0Oy4YaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOU SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYIMPOBAHMUS, BKIIIOYAIOILIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTh
3a cBOE MOBENICHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM U TPOSIBIIATH
rHOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKIIOYAIOMICH CTpPEMJIEHHME K JOCTIDKEHHUIO IeNId U yCIeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBAThH UCXOIS M3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIONIEH CIMOCOOHOCTh TOHMUMATh SMOIMOHAIBHOE COCTOSIHHE JPYIHX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIIUX CHOCOOHOCTh BBICTPAWBATh OTHOIICHUS C IPYTUMH
JOABMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

MHNPEIMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kijiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NesATEIIFHOCTH JIFOJIEH;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuaibHast
TOYKa, MHEepUUalbHasl CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENIO0, MACATBHBIA Tra3, MOJENIU
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUEUHBIH HJIEKTPUUYECKUN 3aps] MpU pelIeHUuU
(dbu3UvecKuX 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBICHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIIPHO-KMHETHYECKOM TEOPHHM CTPOCHHUS BEHIECTBA U DIIEKTPOIUHAMHKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJIMHENHOE [JBM)KEHUE, CBOOOJHOE NaJeHUe Tell,
JBMD)KEHUE 110 OKPY’KHOCTHU, HHEPLIUs, B3aUMOAEHCTBHE Tell, TU(PPy3us, OpOyHOBCKOE JBHKEHHE,
CTPOEHHUE KUAKOCTEH U TBEPABIX Tell, U3MEHEHUE 00bEMA Tell IPU HAarpeBaHUM (OXJIAXKJICHHUH),
TEIUIOBOE PABHOBECHE, HCIAPEHHE, KOHACHCALUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIICHHE,
BJIQXKHOCTB BO3/yXa, IOBBIIIEHUE JIAaBJICHUS I'a3a IIPU €ro HarpeBaHUHU B 3aKPBITOM COCYIE, CBA3b
MEXAY [apaMeTpaMU COCTOSIHMS raza B M30IIpoLeccax, MIEKTpU3alus Tell, B3aUMOJEHCTBUE
3aps0B;

ONMCBIBATH MEXaHMUYECKOE JBH)KEHHUE, UCIOJb3Yys (PU3MUECKHE BEIUYMHBI: KOOpPJHMHATA,
IIyTh, IEPEMEILECHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIa, UMITYIbC TeJla, KHHETUYEeCKast
SHEprus, NOTEHLMAJbHAs SHEPrus, MexaHudeckas paboTa, MEXaHHYecKass MOIIHOCTb; HpHU
ONMCAHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI HCHOJb3YEMbIX BEIMUUH, UX 0003HAYEHUS
U eIMHMIIbI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIUYMHY C JPYTHMHU
BEJIMYMHAMH;

ONMCHIBATh H3yYEHHBIE TEIUIOBBIE CBOMCTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nyeckue BeNMYMHBL: JaBJICHME TIa3a, TeMIeparypa, CpelHsAs KHHETHYecKash SHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEJHEKBAApaTHU4YHAs CKOPOCTb MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, padora rasza, Ko3(GQHUIMEHT MOJIE3HOTO JIEHCTBUS TEIIOBOTO
JIBUTATeNIs; IPU ONUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAYEHMs] W EIUHMLBI, HAXOJIUTh (OPMYIbI, CBA3BIBAIOLINE TaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTHMH BEJIMYMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M JJIEKTPUUYECKUE SBIICHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOe IOJIE,
HaNpspKEHHOCTh  IOJIA, IOTEHIMAJ, pa3HOCTh IOTEHLIMAJIOB;, IpPH ONHMCAHUU IMPABUIBHO
TPAaKTOBaTh (PU3MUYECKHM CMBICT MCIIOJB3YEMBIX BEJIWYMH, UX OOO3HAuUeHHs M EAUHULIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BETMUUHAMU;



aHaTM3UPOBaTh (PU3MUECKHE MPOIECCHl W SBJICHUS, UCHONb3yd (DPM3MYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemMupHoro taroteHus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOM 3HEPruH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHLUII CYNEPIIO3ULIUU CUII, TIPUHLIUIT
paBHONpPABUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUUECKYIO TEOPUIO CTPOECHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW 3HEPIMU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ C a0CONIOTHON TeMIIepaTypoid, MEepBBIH 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3aps/a, 3akoH KynoHa, mpu 3TOM pa3inyarh CIIOBECHYIO (OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BBIPAKEHUE U YCIOBUS (TpaHHIIBI, 00JaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITEI ICHCTBHS MAaIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI TI0 HCCIIEOBAHUIO (DU3MUECKUX SBICHUH M TPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUM, TMpH 3TOM  (QOPMYIHPOBATH
npobieMy/3agady u TUIIOTE3y YIEOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyn0BaHus, IPOBOAUTE ONBIT U (POPMYJINPOBATH BHIBOJbI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHBIE HU3MEpPEHHs (PU3MUECKHUX BEIWYHH, HPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOIbl OIICHKH
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH MEXTy GU3NYECKUMU BEIMUYNHAMU C UCIIOJIB30BAHUEM MPAMBIX
U3MEpEeHul, MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pe3yabTaThl MOJYYEHHOMN
3aBUCHUMOCTH (PU3NYECKUX BEJIUYUH B BUJIE TaOIHIl U TpaMKOB, J1€1aTh BBIBOJIBI IO pe3yabTaTaM
UCCIIEIOBAHUS;

coOnroAaTh mpaBuiIa 0€30MacHOrO TpyAa MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-MCCIEeIOBATEIbCKOW W MPOEKTHOM  JEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTb pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCHOJb3YS
(bu3nyeckne 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBH 3a7aul BEIOMpaTh (PU3NYECKYIO
MOJieNb, BBIAENATh (PU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaU€HUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBaTh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IIETIOYKY
paccyKJIeHUI ¢ ONIOPOH Ha N3YYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

HCIOJIb30BATh IIPU PEIIEHUH Y4eOHBIX 3a71a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU
IUIL TIOUCKA, CTPYKTYPUPOBAaHMs, HWHTEPIpETallMd M HpPEJCTaBICHUA Y4eOHOW M Hay4yHO-
HOIMYJIAPHON HH(POPMALIUY, TOJTyY€HHON U3 pa3IMYHbIX UCTOUHUKOB, KpUTHUECKH aHAJIU3UPOBATh
[0JIy4aeMytro UH(OpMaIuio;

IPUBOJMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BATh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B TOBCETHEBHOM XKU3HU JUIs 0OecTIedeHUs
0€3011acCHOCTH MpHU OOpaleHUH ¢ MPUOOpPaMHU U TEXHUUECKUMH YCTPOHUCTBAMH, [Vl COXPAHEHUS
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH Cpe/ie;

paloTatTh B IpymIie ¢ BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIeH, IJIAHUPOBATh PaboOTy
IpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, aJEKBAaTHO OLEHMBATH BKJAJ] KaXKJIOTO W3 YYAaCTHUKOB TPYMIHBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPaAxX poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHON KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTHMH, B MPAKTUYECKOMH
JeATeNbHOCTH JII0JIeH, IEJIOCTHOCTh U €AUHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHHUIBI TPUMEHEHUS W3YYCHHBIX (PU3MUECKUX MOJEe: TOoYeuHbIH
AIIEKTPUYECKHIA 3apsifl, Iy CBETA, TOUEUHBII UCTOUHUK CBETA, sIIEPHAst MOJIENb aTOMa, HyKJIOHHAs
MO/IeJIb aTOMHOT'O Siipa MpH peleHnH (HU3NYecKux 3a/1ay;



pacrno3HaBaTh (PU3UYECKHE SBJICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOU (DM3HMKU: AJIEKTpUYECKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIWS, JCWCTBHE MArHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPAaHEHUE CBETA, OTPAKEHUE,
npenomiieHne, uHTepdepeHys, audpakinus W MOJSIPU3ANUS CBETa, JUCIICPCUS CBETa,
doToanekrpudeckuii 3 dekt (hororddexT), CBeTOBOE AaBIIEHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHASI M HCKYCCTBEHHASI PATMOAKTHBHOCTE;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKUE, MAarHUTHBIC, ONTHYECKUE,
MEKTPUIECCKYI0 TTPOBOUMOCTD PA3JIMYHBIX CPENl) M AJICKTPOMATrHUTHBIC SBICHHS (TIPOIIECCHI),
UCIOJIB3YS  (U3MYCCKUE BEIMYMHBL: DJJCKTPHUSCKUN 3apsij, CHIa TOKa, DSJICKTPHYSCKOE
HaIpsDKEHUE, DIIEKTPUIECKOE COMPOTHUBIICHUE, PA3HOCTH TIOTESHITUAIOB, SJICKTPOIBIKYIIIAS CHJIA,
paboTa TOka, WHAYKIMS MarHATHOTO TOJs, cwia Ammepa, cwia JlopeHra, WHIYKTHBHOCTB
KATYIIKHA, SHEPTUsS JJIEKTPUYECKOTO0 W MArHUTHOTO TIIOJICH, TIEPHUOJ W YacToTa KoJeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3aps W CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMATrHUTHBIX
KojeOaHuii, (GOKyCHOE pacCTOSHHE W ONTHYECKas CHJIAa JIMH3BI, TIPH OINHCAHUU TIPABHILHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS ¥ CIUHUIIBI,
YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE TAHHYIO (PU3HUECKYIO BEIMUNHY C APYTUMU BETUIHHAMU;

OTIMCHIBATh HM3yYCHHBIC KBAaHTOBBIC SBJICHHS U IPOIECCHI, HCIOJB3YsS (H3MUeckue
BEJIMYHMHBI: CKOPOCTh 3JICKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI W YacTOTa CBETa, SHEPTUS U
UMITYJIBC (POTOHA, IEPHOJI TOJypaciajia, SHEPTHS CBSI3W aTOMHBIX Sjep, NPU ONHUCAHUU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONIUE JAHHYI0 (DU3MYECKYIO0 BEIMYHUHY C JPYrUMHU
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUNHBI;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl U SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH Owa, 3aKkOoHBI MOCIEOBATENIBHOTO M IMAPAJIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHEHOTO PaCpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMS CBETAa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUE DitHITeHA i1 hoTodDPeKTa, 3aK0OH COXpaHEHHUS SFHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPaHEHUs SJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUS MAacCOBOTO YHMCIA,
noctynartel bopa, 3akoH paaMOaKTHUBHOTO pacmajna, IOpU OSTOM pa3inyaTh CJIOBECHYIO
(GbOpMyIUPOBKY 3aKOHA, €ro MaTeMaTHYecKOe BbIPaKEHHWE M YCIOBUA (TpaHUIbI, 00JIacTH)
MIPUMEHUMOCTH;

OTIPE/IeNIATh HaIpaBJICHWE BEKTOpa MHAYKIIMM MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300paKeHHE, CO3/1aBaEMOE IIIOCKUM 3€PKaJIOM, TOHKOM JTMH301;

BBITIOJIHATh DKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKHX SIBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM TPAMBIX W  KOCBEHHBIX HW3MEpeHUi: mpu dIToM  (GOpMyIUpOBaThH
npoOieMy/3aady v THIIOTE3Y Y4eOHOTO HKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEASIOKEHHOTO
00opynoBaHus, IPOBOAUTE OMBIT U (POPMYIUPOBATH BHIBOIbI;

OCYILIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEPEeHUs (U3UYECKUX BEITUYHMH, TpPU ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO M3MEPEHUS U HCIOJIb30BaTh HM3BECTHBIE METOJBI OIEHKHU
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCMOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3ylbTATHl MOJTYUYEHHON 3aBUCHMOCTH
¢buznuecKux BENWYMH B BHUAEC TaOmull W TpapuKoB, JAeiaTh BBIBOABI MO pe3yabTaTam
WCCIIeIOBAHUS;

coOnrofaTh mpaBuiIa O€30MacHOrO TpyAa MPH TPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO 9IKCIEPUMEHTa, Yy4eOHO-UCCIEeNOBATENLCKOH UM MPOEKTHOW JESITENbHOCTH C
HCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHS;



pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nvecKkre 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAU3a YCIOBHS 33Jaull BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIICNATh (DU3NYECKHE BEIMYMHBI U (OPMYINIbI, HEOOXOAMMBbIC ISl €€ pelIeHus,
IIpOBOAUTD paC‘IéTBI 1 OLICHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (I)I/I3PI‘IGCKOI>JI BCINYUHBI,

peiiatb KAa4YCCTBCHHBIC 3a/la4M: BBICTPAUMBATL JIOTUYCCKHW HCHOPOTUBOPCHUBYIO ILCIIOYKY
pacCy>XKJIeHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

HCII0JIb30BAaTh IIpH PCIICHHUN y‘-I€6HI)IX 3aaa4 COBpCMCHHBIC I/IH(l)OpMaIII/IOHHI)Ie TEXHOJOI'NH1
IV TIOUCKA, CTPYKTYPHPOBAHHS, HWHTEPIPETAMH W NPEIACTABICHUS Y4eOHOW W HAay4dHO-
HOHy.]I?IpHOfI I/IH(i)OpMaIII/II/I, HOJIy‘IGHHOfI 13 pas3IMYHbIX HCTOYHHUKOB, KDUTUYCCKH aHAJIM3UPOBATH
MOJIy4aeM Y10 HH(POPMAILHUIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3inyaTh
yCIIOBHUS UX 0€30IaCHOTO UCIOJIBb30BaHUs B IOBCETHEBHON KU3HU;

MPUBOJIUTH TPUMEPHI BKJIAAAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

HCIIOJIB30BATh TCOPETUUCCKUEC 3HAHU I10 (1)I/IBI/IK€ B HOBCGI[HGBHOﬁ KHU3HU JIA oOecrieueHus
0€30MacHOCTH U OOpaIEeHUH ¢ MPUOOPaMU M TEXHUYECKMMH YCTPOMCTBAMM, /ISl COXPaHEHUS
3/10pOBbsI U COONIOICHNS HOPM SKOJIOTUYECKOTO TMOBEJCHUS B OKpYXKAIOLEH Cpee;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
rpynmsl, panyuoOHAJIbHO pacCnpeacisiaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTHL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OINCHHUMBATH BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYIIIBI B
pelIeHrne paccMaTpuBaeMon MPoOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM K n (undposbie)
B NMPOrpaMmblI Bcero 0; TPOJILHBIC p ;KTH%CKHe o0pa3oBaTtejibHbIE
padoTsI padoThI pecypesI
Pa3znea 1. PUBUKA U METO/JbI HAYUYHOI'O ITO3HAHMUSI
11 ®u3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
' AL Hays https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 Jlusamika ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.eds0o.ru/7f41bf72
33 ArperatHble cocTosiHUS BemiecTBa. dDa3oBbie 5 bubnuoreka [JOK
' ePEXO0 b https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Pa3nea 4. DJIEKTPOJANHAMHUKA
4.1 OneKTpocTaThKa 10 1 bubmorexa LHOK

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

ITocTosiHHBIN dneKTpudYecKuid TOK. Toku B

bubnuoreka [IOK

4.2 Pa3IUYHBIX Cpeliax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72

11 KJIACC

KosaunyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pazoBaTeIbHbIE
padoTsbI padoThI pecypebi
Paznea 1. JIEKTPOJANHAMUKA
11 MaruautHoe nojue. DJIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHJTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [JOK
' KoJIe0aHUs https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.2 MexaHn4ecKkue 1 3JeKTPOMarHUTHHIE BOJHBI 5) 1 https://m.eds00.ru/7f41c97¢
bu6moreka [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazpen

3. OCHOBBI CIEIIUAJIBHOM TEOPMHA OTHOCHUTEJIBHOCTH

31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bu6mmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bubmuoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOM OIITUKH 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE 71O 2 https://m.edsoo.ru/7f41c97c
Wroro no paszneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuoreka [IOK

5.1 DeMeHTBl aCTPOHOMHHU U acTPO(PUIUKU 7 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 7

Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE

bubnuorexa [JOK

6.1 Obobuiaromee nosropere 4 https://m.edsc%.ru/7f41c97c
Hroro no pazneny 4

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC

No KoumnuecTBo yacos Jara DJIeKTpOHHbIe HH(ppoBbIE

u/n Tema ypoka Beero Konrpoasubie | [IpakTruyeckue W3ydenus o0pasoBaTejibHbIE

padoTsI padoThbI pecypchl
®uznka — Hayka o npupojie. Hayunsle bubnnorexa [JOK

1 1 .

METO/IbI TO3HAHHS OKPY)KAIOIIEr0 MHpa https://m.edsoo.ru/ff0c32e2

2 | conpemenottnayamot xaprmm pas | 1 Bubmorexa IOK

P Y P 'pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEITLHOCTH JIFOIeH
MexaHndeckoe JBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUUYECKOTO 1 bubnuorexa [JOK
nBwkeHus. [lepemenienne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NPSAMOTMHEWHOE IBHKEHUE 1 bubmorexa LIOK

P P g https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 bubmuorexa [JOK
JBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBobopaHoOe majieHre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe nBuxenue. [Iprxenue bu6mmoreka [JOK

7 . 1 .

MaTepHATLHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

o |nomnecroen T | B LOK

pust ' https://m.edsoo.ru/ff0c3be8
IIepssbiii 3akoH HeroTOHA
0 | cymepnosmann cun. Bropor saon ) BuGmnorera LIOK
YIep " - DTOPOH 3 https://m.edsoo.ru/ff0c3be8
HproToHa a1 MatepuaibHOW TOUKU

10 Tperun 3akoH HproTtoHa s 1 bubnuoreka [IOK

MaTepHaJIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
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3akoH BceMHpHOTO TsaroteHus. Cumia bubnmoreka [JOK
11 .
TspKecTd. [lepBasi kocMuyecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6mmoreka [{OK
12 Cuia octH. 3akoH ['yka. Bec Temna
yupyr y https:/m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpumment rpenust.
13 Cuma CI;H OTHBJIe}?Hqs){ 1? u IIBI/IE(GHI/II/I Tela bubmorexa HOK
p p https://m.edsoo.ru/ff0c3f76
B JKUJIKOCTH WJIH Ta3e
[TocTynarensHOE U BpamaTebHOE
14 JBUKEHHE a0COJIOTHO TBEPAOIO Tela. bubnnorexa [JOK
MowmenT cuitbl. [1nedo cubl. YcmoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO TeJla
NMnynbc MaTepHabHONW TOUYKH, CUCTEMBI
MaTepualbHbIX TOUEK. IMIynbC CuiIbl. bubnuoreka [IOK
15 )
3aKOoH COXpaHEHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u mourHOCTh cuibl. Kunetnueckas
16 SHEPrus MaTI: nalbHOM TOouku. Teopema bubmmorexa HOK
P P . 1eop https://m.edsoo.ru/ff0c4502
00 M3MEHEHNU KHHETUYECKOW SHEPruu
[TorenumansHas Heprus. [loTeHuuanbHas
17 SHEPTHsl ynpyro naepopMupoBaHHOU bubnuoreka [JOK
npyxunbl. [ToTeHIMaTbHas SHEPTHS TEIa https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnManbHbIe U HETIOTEHIMAIbHBIE
cuiibl. CBs3b pabOTHI HEMTOTEHLIUATBHBIX
18 CHUII C I/ISMCHCEII/IGM MexaHqucIf(OI/f bubmorexa [IOK
https://m.edsoo.ru/ff0c478c
SHEPTUU CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOU YHEPTUH
JlaboparopHas pabota «MccnegoBanue
19 CBSI3M pabOThI CHITBI C U3MEHEHHEM

MEXaHHUYECKOM OHEPIrUU TCJia HAa MPUMEPC
PACTSAKCHHUA PC3UHOBOTI'O JKI'yTa»
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20

KonTtposnsHast paboTa 1o teme
«Kunemaruka. Jlunamuka. 3akoHbI
COXPAHEHHUS B MEXAHUKE)

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABUKEHUS U B3aUMOJICVCTBUS
4yacTHUL BelecTsa. Moaenu CTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX TN

23

Macca monekyn. KonuuecTBo BeliecTsa.
ITocrostnHas ABoraapo

24

TemmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [Ilkana remneparyp Llenscus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KUHETUYECKOM SHEPruun
JBUKEHHS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. 'a30BEIC 3aKOHBI

28

JlaboparopHnas pabota «MccnegoBanue
3aBUCHUMOCTHU MEX]y IapaMmeTpamMu
COCTOSIHUS Pa3pEKEHHOT0 Ta3ay

29

N3ompornieccsl B UaealbHOM raze u ux
rpaduyeckoe npeacTapieHUe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsis sHeprus
TEPMOAMHAMUYCCKON CUCTEMBI M CITOCOOBI
e€ m3MeHenns1. KoandecTBo TEIIIOTH U
pabota. BHyTpeHHss sHeprus
OJIHOATOMHOT'O HJI€aJIbHOIO ra3a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36
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VY nennrHasg TEIIOEMKOCTD BEIIECTBA.

32 KonuyectBo TemnoTs! npu bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢c36
Terionepenade. AaunabaTHBINA MPOIIECC
[IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [JOK
33 .
PUMEHEHHE K M30IpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs mpo1eccoB B IpUpoOIe. bubnuorexa [JOK
BTopoii 3aK0H TepMOTUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Mpunnun neiictus u KI1J] remmoBoit bubmmoreka [{OK
ManIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETJIODHEPTETUKU
38 O6o06matomuii ypok «MostekysipHast bubmuorexa [JOK
¢bu3rka. OCHOBBI TEPMOTUHAMHUKID https://m.edsoo0.ru/ff0c6938
39 5&%1%1@?11;;122?;;12 Tg\gle{OBH bubmorera [TOK
' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBanre U KOHICHCAIIHSL. bu6mmoreka [IOK
Hcnapenvie u KUIICHUE https://m.edsoo.ru/ff0c63b6
a1 AOCoI0THAs K OTHOCHUTEIIbHAS BIIAXKHOCTH bu6mmoreka [JOK
BO31yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucrammyeckue u
42 amopdHbIe Tena. AHU30TPOITHS CBOWCTB bubnuorexa [JOK
KpHUCTaIoB. JKuaKkue KpUCTalIbl. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepUaIIbI
43 IInaBnenue u kpuctamuzanus. Y JejabHast bu6mmoreka [JOK
TertoTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEeHHE TEIJIOBOTO OamaHca Eﬁg;?lﬁzziiﬂﬁlﬁowszo
45 DnekTpu3aius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX 3apsAa0B

https://m.edsoo.ru/ffOc6bcc
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[IpoBOIHUKH, TUATEKTPUKHU U

bubmuoreka [JOK

46 IIOJIYIIPOBOAHUKHU. 3aKOH COXPaHCHUS
YHpOBO P https://m.edsoo.ru/ff0c6bce
AIIEKTPUYECKOTO 3apsia
47 Bsaumoneuncrsue 3apsioB. 3akoH Kynona. bubnuorexa [JOK
TodeuyHbIW MICKTPHUUSCKUU 32T https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTh 3ISKTPHISCKOr0 IOJIS.
48 II I/IEI HII CYIIEPIIO3U I/II)I/I DICKTPHUUYCSCKUX bubnorexa [TOK
DHITIAT CYTIep L P https://m.edsoo.ru/ff0c6df2
nosie. JInHuu HanpsHKEHHOCTH
49 Pabora cui anekTpocTaTuuecKoro mossl. bubnnorexa [JOK
IMorenuman. Pa3HOCTEL MOTEHIMAIOB https://m.edsoo.ru/ff0c6f00
ITpoBOIHUKH U TUDTIECKTPUKA B
50 3J1peKT )(];CTaTHIIGJICKOM nolzie bubmmorexa ITOK
P : https://m.edsoo.ru/ff0c7018
JlusnexTpuyueckasi IpOHUIIAEMOCTh
51 DnekrpoemMkocTh. KoHmeHcaro bubmorexa HOK
P ' p https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTD IIOCKOTO
52 KOH, eII;CEITO a. DHeprus 3apsHKEHHOTO bubmmorexa HOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTOpa
53 JlaGopaTtopHnast padorta "3mepenue 1
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpunIMn neHCTBUSA U MPUMEHEHUE
KOHJICHCATOPOB, KOIMMPOBAILHOTO
54 amnmapara, CTpyHHOTO MPUHTEpa.
DeKTpocTaTUYECKas 3alluTa. 3a3eMJICHHE
ANEKTPONPUOOPOB
DIEKTPUYECKUN TOK, YCIIOBHS €r0
55 cymecrBoBanus. [locTosuubIil Tok. Cuna
toka. Hanpsbxkenue. ConpoTUBIICHHE.
3akoH OMa Juis yyacTka Henu
56 [TocnenoBarensHOE, MapajuieIbHOE, 05 bu6mmoreka [JOK

CMCHIAHHOC COCAMHCHUC ITPOBOAHHUKOB.

https://m.edsoo.ru/ff0c74f0
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JlaboparopHas pabota «/3yuenune
CMEIIAHHOTO COCIMHEHHSI PE3UCTOPOBY

57 PaboTa 1 MOUTHOCTH MEKTPHUECKOTO bubnuorexa [JOK
Toka. 3akoH J[xoyms-Jlenima https://m.edsoo.ru/ff0c7838
3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpuueckon uenu. Koporkoe
58 3aMI>III()aHI/I€. .Ha6li)paTOpH£$I pabota 0.5 bubmorexa [TOK
https://m.edsoo.ru/ffOc7ae0
«M3mepenune DJIC UCTOUHMKA TOKA U €TO0
BHYTPEHHETO COTIPOTHBIICHUSD)
DneKTpOHHas IPOBOAUMOCTb TBEPIBIX
59 METaJIIOB. 3aBUCUMOCTb COTIPOTUBJICHHS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXnpoOBOAUMOCTh
60 DNeKTpUUYECKUH TOK B Bakyyme. CBOHCTBA
AJIEKTPOHHBIX TTyYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U
61 MpUMECHas NpoOBOIUMOCTh. CBOMCTBA P— bubmuorexa [JOK
n-niepexoa. I1oyrmpoBOHHUKOBEIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DJIEKTPUYECKUHU TOK B paCTBOpax U
62 paciuiaBax 3JeKTPOJIMTOB. bubnuoreka [JOK
DIEKTPOIUTHYECCKAS TUCCOIMALINS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DNEeKTPUYECKUU TOK B rasax. ) Bubmiorexa LIOK
63 CaMOCTOATENbHBIW U HECAMOCTOSITENIbHBIN )
https://m.edsoo.ru/ff0c84ae
pazpsan. Monuus. [1nazma
DIIeKTpUYECKHUE MPUOOPHI U YCTPOMCTBA U
64 ux Hp&FKTI/I‘IeCKOC li)'IpI/INFeHeHZe. II]paBI/ma bubmorexa HOK
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MaCHOCTU
65 O06006manmui ypok «IEKTPOITHAMUKA Bubmiorexa LJOK

https://m.edsoo.ru/ff0c88be
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KonTtposnsHas paboTa o teme
«Qnexrpocraruka. [TocTosiHHBIN

bubmuoreka [JOK

66 ANEKTPUUECKHUN TOK. TOKH B pa3iiMYHbIX . https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblit ypok. KonTponbHas padora no 1 bubnuorexa [JOK
teme "DJIeKTpoJMHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maromuii ypok 1o 1 bubnnorexa [JOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoxka Kont T Jata odpa3oBaTejibHbIE
/i Beero poibHble | IpakTHiecKue | oy oy yg p
padoTsI padoThbI pecypchl

[TocTOsIHHBIC MAarHUTHI M KX
B3auMo/ieiictBue. MarautHoe nosje. Bextop bubnuorexa [JOK

1 . . 1 .
MarHUTHOW UHIYKIMH. JINHUKA MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHTYKITHHA
MarauTHOE TI0JIe POBOTHUKA C TOKOM.

2 OmneIT Opcrena. BSEHMOJIILGfICTBHe 1 bubmaorexa LIOK

https://m.edsoo.ru/ff0c98fe

TTPOBOTHIUKOB C TOKOM

3 JlabopaTtopHnas pabota «3y4yeHue 1 1 bubmuorexa [JOK
MarHUTHOTO TIOJISI KATYIIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C
tokoM. Cuiia Ammiepa. Jlaboparopnast pabota bubmuorexa [JOK

4 s 1 1 .
«HcenenoBanve NeMCTBUS HOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»

eiicTBHE MarHMTHOTO MOJIA Ha
5 fBI/I}KYLHYIOCS[ 3apsoKeHHYro yactuity. Cuna 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. PaboTa cwbl Jlopenia
DOnexTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpa MarHUTHOW uHAYKIuu. IJ1C 1
WHIYKIHUU. 3aKOH 3IEKTPOMarHUTHOM
unaykuuu Dapanes

7 JlaGopaTtopHnas pabora «lccnenoBanue 1 1 bubnunoreka [JOK
SIBJICHUS 3JICKTPOMArHUTHON MHIYKIIHH https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTE. SIBIEHHE CAMOMHAYKIUY.

8 O/J1C camonHayKIIMUA. DHEPTUsS MATHUTHOTO 1 bubnunoreka [JOK

TI0JI KaTYIIKU C TOKOM. 9J'IeKTpOMal"HI/ITHOG
I10JIC

https://m.edsoo.ru/ff0ca600
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TexHuueckue ycTpouCcTBa U UX IPUMEHEHUE:
IIOCTOSIHHBIE MArHUTBI, JIEKTPOMAarHUThI,

9 3JIEKTPOJIBUTATENb, YCKOPUTETU
AJICMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS TIeYb

10 O6o06marmuii ypok «MarHUTHOE T0JI€. bubnuorexa [JOK
DJIEKTPOMArHUTHAS WHTYKIIHSD https://m.edsoo.ru/ff0cab82

11 KonTponsnas pabora o teme «MaruutHoe bubnuorexa [JOK
noJie. DIEeKTPOMArHUTHASL HHIYKIIHSD) https://m.edsoo.ru/ff0cad58
CB0OO1HBIE MEXaHUYECKUE KOJIEOaHMsI.

INapmonnueckue konedanus. YpaBHEeHUE bubnuorexa [JOK

12 . .
rapMoOHHYECKUX KoJsiebanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlabopaTtopHnas pabota «lccnenoBanue

13 3aBMCHMOCTH TIEPHO]Ia MaJIBIX KOJIeOaHMi
rpy3a Ha HATH OT JUTHHBI HUTH U MacChl
rpy3a»

Konebarenpabir koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHbIE KOJeOaHus B UACaIbHOM

14 KOJ'IG6IE)1TGJ'IBHOM KOHTYpeE. AHanomi[[ MEXKTY bubmmorexa HOK

https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJieOaHUAMHU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 3He]];;))l"l/}III/I B UJCATEHOM KOJ'Ie6aTIe)J'IBHOM Brbmiorexa LOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[IpencraBienue o 3aTyxXaroMKUX KOJIeOaHUIX.

16 BoinyKIeHHBIE MEXaHUYEeCKHE KOJIeOaHMUsI. bubnunoreka [JOK
Pe3onanc. BeinyxeHHbIC https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJIeOaHus
IlepemennbIn Tok. CHHYCOUJAJIBHBIN

17 IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO bubnuoreka [IOK

TOKa. AMIIIUTYJHOE U AEUCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U HANIPSDKECHMUSI

https://m.edsoo.ru/ffOchd34
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Tpanchopmarop. [IpousBoacTBo, nepenava u

18 o
MOTPEOJICHNE IIEKTPUICCKOM dHEPTUH
YCTpoiCcTBO U IPAKTUYECKOE IPUMEHEHUE
19 BHCI?T I/I‘-IGCKOFOp3BOHKa re’e ETO a bubmaorexa LIOK
p » T CHEPATOp https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOTO TOKa, JIMHHH dJIEKTpoTniepeayd
DKOJIOTUYECKHE PUCKHU TIPH MTPOU3BOJICTBE
20 anekTpodHeprun. KymbTypa ucronbp30BaHus
AJIEKTPOIHEPTHH B TTOBCETHCBHOW )KU3HU
MexaHW4ecKue BOJIHBI, YCIOBUS
21 pacmpoctpanenus. [lepuoa. CkopocTh bubnuoreka [JOK
pacrpocTpaHeHHs U JJTHHA BOJIHBIL. https://m.edsoo.ru/ffOccab4
[Tonepeynsbie U MPOTOTBHBIC BOJTHBI
3ByK. CKOpOCTh 3ByKa. | pOMKOCTB 3ByKa. bubmuorexa [JOK
22 )
Beicota Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMArHuTHHIE BOJIHBI, UX CBOWCTBA U bubmuorexa [JOK
ckopocTs. [1IKkaa 37eKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o [TpuHIATIBI PaIUOCBS3U U TEICBUACHHUS.
PazButue cpencts cBa3u. Pagnonokarus
bu6mmoreka [IOK
25 Kontpoabnas padorta «KonebaHus 1 BOIHBD)
p p https://m.edsoo.ru/ff0cc6f8
IIpssmoamHetHOE pacopocTpaHEeHHE CBETA B
26 0 pHo OJIHOM cpe, I:: Tc?qeqfll)mﬁ HCTOYHHUK Eubmorexa OK
JIHOPOAL pede. https://m.edsoo.ru/ff0cd350
ceerta. JIyd cBera
OTpakeHne cBeTa. 3aKOHbI OTPAKEHUS CBETA.
27 HOI;T OCHHUE U300paKEHUN B I'If.]'IOCKOM bubmiorexa LOK
p p https://m.edsoo.ru/ff0cd4e0
3epKajie
IIpenomaenue ceeta. [lonHoe BHyTpeHHEE
28 0Tp axxernue. [IpenenbHBIN yrol HZTII;{OFO Eubmorexa OK
P - Hpel yr https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK

TIOKa3aTCJIsA MPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunzel. [locTpoenne n3o0paxeHuii B TUH3E.

bubmuoreka [JOK

30 dopMmya TOHKOMW JIMH3BL. Y BEJIMYCHHE JINH3BI https://m.edsoo.ru/ff0cddle
31 JlaboparopHas padota «lccnenoanne
CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcus cseta. ClioKHbII cocTaB 0€10ro
32 ceera. LIBer. JlaboparopHas pabota
«HabmoneHne nucnepcun cBeTay
33 WNuTtepdepennus creta. udpakuus ceera. bubnnorexa [JOK
JudpakimonHas penérka https://m.edsoo.ru/ff0ced22
34 [TorepedHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuoOOPHI U yCTPOIicTBa U
YCIIOBHUS WX 0€301IaCHOTO TPUMEHEHUS
3| exammen. Hoorymaras cnexamson seopi uGanoresa LIOK
i Y H p https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bu6mmoreka [IOK
3aMeIcHHe BPEMEHU M COKPAIIIEHUE [UTHHBI https://m.edsoo.ru/ffOcfa42
3| wucrnion. Comsn sacen o omeprnt n ubmotexa LIOK
Het P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrusi MOKos
39 KontponbHas padota «Ontuka. OCHOBBI bubnuoreka [JOK
CIENUATBHON TEOPHUH OTHOCHTEIHHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. Dueprus u bubnnoreka [JOK
UMITyJIbC HOTOHA https://m.edsoo.ru/ffOcfel6
a1 OtkpsiTHE U HccaenoBanue Ghorodddexra. bubnunoreka [JOK
Omnbitel A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4
i2 | imuretna o oropperts. <Kpacian ubmiorera LIOK
o P CRP https://m.edsoo.ru/ffod015e
rpanuna» Gorospdexra
43 JNasnenue ceera. Onpitel [1. H. JIeOenena. bubnmuoreka [JOK

XHUMHYECKOE TEUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

TexHuueckue ycTpouCTBa U IIPAKTUYECKOE

44 npuMeHeHue: (OTOAIEMEHT, (POTOJATUHK,
coJIHeYHast OaTapesi, CBETOTUO T

45 Pemenue 3amad o reme « 3J€MEHTBI bubmmoreka [{OK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OMbIThI

46 Pesgp(bop,ua 0 PACCESTHUIO O-YaCTHII. bubmorexa [TOK

https://m.edsoo.ru/ff0d091a
[InanerapHas MoAeNb aTOMa
bubmmoreka [{OK

47 Hoctyxaret bopa https://m.edsoo.ru/ff0dOafa
N3nydenne u nornoneHne GoTOHOB MPHU

48 nepeyzogle aToma ¢ 021111101"0 y%OBHSI 3Hegr1/m bubmorexa [TOK

. https://m.edsoo.ru/ff0dOafa
Ha apyroui. Buasl criekTpos
Bonnosrle cBoHcTBa YacTHIl. BOTHEI 11e

49 bpownnsa. KopnyckynsipHO-BOJIHOBOU bubnuoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHY)KICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHUe

o | oo emcoermoen. O B 10K

https://m.edsoo.ru/ff0d0fd2
PaOAaKTUBHOTO U3ITYyYCHHS
CeowucTtBa anbda-, 6era-, raMmma-u3IydeHUsI.

51 Bnusinue pagnoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTpPOHA. V30TOIBI.

52 Anbda-pacnaa. DNeKTPOHHBIU U bubnunoreka [JOK
MO3UTPOHHBIM OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
M3ITy4YeHUe
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie

53 peakuuu. SnepHsid peaktop. [IpoGiemsr, bubnuoreka [IOK

MIEPCIIEKTUBBI, IKOJIOTHUECKUE aCTIEKTBI
SIIEPHON YHEPTETUKHU

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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54

OnemeHTapHble yacTUlbl. OTKpBITHE
MO3UTpOHA. MeTo 161 HaOMIOACHUS U
PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyrnslii cton «@yHaaMeHTAIbHBIE
B3aMMO/ICUCTBHS. ENMHCTBO pu3nueckon
KapTUHBI MUPA»

bubmmoreka [{OK
https://m.edso0.ru/ff0d0e38

55

Dranbl pa3BUTHs acTpoHOMUH. [Ipuknannoe
Y MUPOBO33PEHYECKOE 3HAUYEHUE
acTpoHOMUHU. Buj 3B€31H0r0 HEda.
Co3zBesnusi, spKue 3BE€311bl, TIAHETHI, UX
BuauMoOe JBrkeHne. CoJIHeUHas CucTeMa

56

Counrie. CostHe4Hast akTHBHOCTb. VICTOUHMK
sHepruu CoJiHIIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3B€E3abI TIIABHOUW ITOCIIE0BATEILHOCTH.
Buyrpennee crpoenue 38€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBosrory CoJIHIA U 3BE3NT

58

Mineunbin [Iyte — Hama [Manaktuka.
TTonoxxeunue u nBuxenue CosHIIa B
lNanaktuxe. ['anaktuku. Y€pHbie ABIPHI B
sIpax rajlakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosemoro B3peIiBa. PennkroBoe nznyyeHue.
Meraranaktuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Ponb ¢pusuku un
ACTPOHOMHUHU B 3KOHOMUYECKOH,
TEXHOJOTMYECKOM, COIIMAILHON U 3 THUECKOM
cdepax esaTeIbHOCTH YelloBeKa



https://m.edsoo.ru/ff0d0e38

63

O6o6maromuit ypok. Ponb u mecto pusuxu u
ACTPOHOMHUH B COBPEMEHHOM HAay4yHOU
KapTUHE MHpa

64

Oo6o6maromuii ypok. Ponb pusnueckoit
Teopuu B GOPMHUPOBAHHUHU TIPEIICTABICHUI O
(bu3nvecKoil KapTHHE MUpa

65

O6o06maromuii ypok. Mecto gusndeckoit
KapTUHBI MUpa B 0011IEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
IpHUpoJIe

66

PesepBHbIl ypok. MarautHoe noie.
DJIEKTpOMAarHuTHask UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIEIIMAILHON TEOPUU OTHOCUTEIBLHOCTH

68

Pesepnsrii ypok. KBantoBas ¢usuka.
DNeMEeHThl aCTPOHOMUU U acTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIHIEYEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

1.Msxuwes I'. E., ByxoBues b. b. ®u3uka. 10 knacc. - M.: Ilpocsemenue, 2015.
3.PeimkeBuu A. I1. ®usuka. 3agaunuk. 10-11 kiace. - M.: Ipoda, 2015.

4.Crenanosa I'. H. Coopnuk 3ama4d o pusuke. 10-11 xmace. - M.: [IpocBemienwne, 2014.
5.EnuHbIi rocynapcTBeHHbIN dk3ameH: Pusnka: TecToBbIe 3adaHus )1 MOATOTOBKH K
Ennnomy INocynapctBennomy Ok3ameny: 10-11 k. / H. H. Tynskubaesa, A. O. [Tymkapes,
M. A. lpanikus, /. B. Knumentses. - M.: [Ipocsenienue, 2016.

6.3amanus Uit KOHTPOJIs 3HaHui o ¢usuke. / O. @. Kabapaun, C. U. Kabapaun, B.
A.Opnos. M.: [Ipocsenienue, 2016.

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

1. Crenanona I'. H. Coopauk 3ama4 no ¢usmke. 10-11 kmacc. - M.: IIpocsemenue, 2014.

2. Enunblii TocynapcTBeHHBIH 3k3aMeH: ®usuka: TecToBbIe 3a1aHus IS TOJATOTOBKH K
Enunomy [N'ocynapcrsennomy Ok3ameny: 10-11 k. / H. H. Tynekubaesa, A. 3. Ilymikapes,
M. A. Jlpanikus, /. B. Kimmentses. - M.: [Ipocsemenue, 2016.

3.3amanus it KOHTpOJIs 3HaHui 1o ¢usuke. / O. @. Kabapaun, C. W. Kabapauh, B.
A.OpnoB. M.: IIpocsenienne, 2016.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
https://edsoo.ru/?ysclid=1zs8i0j6s5681571761
https://resh.edu.ru/?ysclid=1zs8jgwpp4117676362

https://donriro.org/

http://mondnr.ru/?ysclid=1zs9jiel4b798528234
https://infourok.ru/?ysclid=1zs9sj4d56775642380
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